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Abstract 

Introduction: The Surgical APGAR was published in 2007 as a simple method for predicting postoperative 

morbidity and mortality for patients undergoing General Surgery operations.  The Surgical APGAR consists of 

three objective measures of an individual’s intraoperative course: the lowest heart rate, the lowest mean arterial 

blood pressure (MAP), and the estimated blood loss (EBL). The Surgical APGAR was shown to predict major 

morbidities for patients undergoing pancreaticoduodenectomy; the purpose of this study was to validate that the 

Surgical APGAR predicts major morbidity and mortality for patients undergoing pancreaticoduodenectomy for 

pancreatic adenocarcinoma. Methods: Patients who underwent pancreaticoduodenectomy for pancreatic 

adenocarcinoma from 1991-2012 are prospectively followed. Anesthesia records were reviewed and the lowest 

heart rate, lowest MAP, and the EBL of the operations were recorded.  The Surgical APGAR scores were 

calculated using the proposed algorithm. Major morbidities were classified using Clavien scores and the in-

hospital mortality was assessed. Data are presented as median, mean ± standard deviation.  Correlations were 

calculated using logistic regression analysis and p-values < 0.05 were considered significant. Results: 392 patients 

underwent pancreaticoduodenectomy for pancreatic adenocarcinoma.  The median lowest heart rate was 64, 64 ± 

10.5, the median lowest MAP was 64 mmHg, 63 mmHg ± 7.9, the estimated blood loss was 500 bpm, 650 bpm ± 

601.3, and the Surgical APGAR was 6, 6 ± 1.4. The lowest heart rate, lowest MAP, or EBL did not independently 

or in combination correlate with Clavien scores.  There was no correlation between Surgical APGAR and Clavien 

scores (Table: p=NS) or mortality.  

 
No Complications 

(Clavien 0) 

Minor Morbidity 

(Clavien 1-2) 

Major Morbidity 

(Clavien 3-4) 

Mortality 

(Clavien 5) 

Percentage of 

Patients 
61% (241/392) 20% (80/392) 15% (58/392) 3% (13/392)  

Surgical APGAR 6, 6 ± 1.4 6, 6 ± 1.4 7, 6 ± 1.5 7, 7 ± 1.4 
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